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periastron distance to clear the solid confines of the bodies. They end in dissociation, instead of collision. The mathematical conditions defining this class are that e shall be greater than unity and S0 greater than z.
It will develop later that, whereas all the so-called "mechanical' ' energies of the engineer must belong solely to the second of these three classes of energy, the molecular or atomic or electronic energies, which we call heat, chemical energy, electricity, etc.—if they can be regarded as modes of mechanical motion at all—must belong to the first and third types. As to electrical energy there is more doubt, because lack of permanence is its chief characteristic; yet in electrical matters all questions of time must be referred to such exceedingly minute units that it may appear, upon examination, that electricity, like light, is in reality one of the most permanent of all forms of energy.
In the distinctions portrayed in Fig. 5, therefore, we are on the edge of understanding that most wonderful and significant of all natural phenomena, the transformation of energy. For, aside from the contrasts between the kinetic and potential, and the radial and tangential—sorts which form a part of every type of energy—no alterations in form of action have developed, thus far in the analysis, which are so subversive of external appearance as are these changes from permanent to sub- or super-permanent conditions.
The dividing lines between the permanent, as the central form of energy, and the sub- and superpermanent forms on its either hand, are called the critical energetic conditions—the lower and upper critical intensities of energy, respectively. These critical limits have already been briefly defined in this chapter. The part they play in energetic phenomena cannot be discussed until other forms of energy than the mechanical are discusssed.
The upper critical intensity has long been recognized and taught—although chiefly of interest in astrophysics—as the "critical velocity." For each mass-portion, it has been taught, there exists a certain velocity for smaller mass-portions, above which the latter would dissociate from the former. If this idea be made more accurate by defining the critical function as a
certain  value   of          ___, instead   of   merely  velocity,   andlic orbits   only,  when of   sufficientir.
